T
. DNA-DNA hybridization experiments between and among the novel strains and C. marina DSM 4741
T and Cobetia crustatorum JCM 15644 T revealed that the five strains represent three separate genospecies, which could be differentiated in their morphological, physiological and biochemical characteristics. Halomonas halodurans NBRC 15607 T was included in this study as it has recently been reported to exhibit high 16S rRNA gene sequence similarity to C. marina DSM 4741 T , and it showed a high DNA relatedness value of 96 % with C. marina DSM 4741 T , indicating that they belong to the same species. On the basis of phylogenetic analysis, DNA-DNA hybridization and phenotypic characterization, three novel species are proposed, named Cobetia amphilecti sp. The genus Cobetia was described by Arahal et al. (2002) as a result of the reclassification of Halomonas marina, proposed by Dobson & Franzmann (1996) . This bacterium was originally described as 'Arthrobacter marinus' (Cobet et al., 1970) , and subsequently classified as Deleya marina (Baumann et al., 1983) ; after that, it was described as Halomonas marina as a consequence of the unification of the genera Deleya, Halovibrio and Halomonas into the single genus Halomonas (Dobson & Franzmann, 1996) . At the time of writing, the genus Cobetia comprises two species, the type species Cobetia marina, isolated from a coastal sea water sample (Arahal et al., 2002) , and Cobetia crustatorum, from the Korean fermented seafood jeotgal (Kim et al., 2010) .
In the present study, the taxonomic positions of five novel marine isolates designated KMM 1561 T , KMM 3880 T , KMM 1383, KMM 3879 T and KMM 3878 were defined. On the basis of phenotypic characteristics, DNA-DNA relatedness and phylogenetic analysis, three novel species of the genus Cobetia are described to accommodate these strains. Recently, de la Haba et al. (2010) reported that Halomonas halodurans DSM 5160
T (Hebert & Vreeland, 1987) clustered together with C. marina DSM 4741
T based on 16S and 23S rRNA gene sequence analyses, with sequence similarities ranging from 99.3 to 100 %. This result was confirmed for atpA, gyrB, rpoD and secA gene sequences (de la Haba et al., 2012) , supporting the conclusion that the two strains may be members of the same species. Taking these findings into consideration, H. halodurans DSM 5160
T was included in our phenotypic characterization and DNA-DNA hybridization studies in order to clarify its taxonomic status.
Strains KMM 3880
T , KMM 3878 and KMM 3879 T were isolated from a sandy sediment sample collected at a depth of 1 m from the shore of the Sea of Japan, Russia, in July 2002, as described by Romanenko et al. (2004) T were kindly provided by the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ; Braunschweig, Germany), the Japan Collection of Microorganisms (JCM; RIKEN BioResource Center, Tsukuba, Japan) and the Biological Resource Center (NBRC; National Institute of Technology and Evaluation, Tokyo, Japan), respectively, and used as reference strains. The strains were grown aerobically on marine 2216 agar (MA) or in marine broth (MB) (BD Difco) and stored at 280 u C in liquid MB supplemented with 30 % (v/v) glycerol. Gram-staining, oxidase and catalase activities and motility (the hanging drop method) were determined as described by Gerhardt et al. (1994) . The morphology of cells negatively stained with 1 % phosphotungstic acid was examined by electronic transmission microscopy (Libra 120; Carl Zeiss) using carbon-coated 200-mesh copper grids. Hydrolysis of gelatin, casein, chitin, starch, DNA and Tween 80 and staining for poly-b-hydroxybutyrate (PHB) by using Sudan black B were examined according to the standard methods described by Gerhardt et al. (1994) . Nitrate reduction was tested for strains grown in nitrate broth (sulfanilic acid/a-naphthylamine test). Hydrolysis of tyrosine, xanthine and hypoxanthine was investigated by observing transparent zones on MA supplemented with the compounds (each at a concentration of 1 %). Formation of H 2 S from thiosulfate was tested using a lead acetate paper strip. Acid production from carbohydrates was examined using the oxidation/ fermentation medium of Leifson (1963) Bruns et al. (2001) . Citrate utilization was tested on Simmons' citrate agar (HiMedia). Biochemical tests were carried out using API 20NE, API ID32 GN and API ZYM test kits (bioMérieux) as described by the manufacturer except that the cultures were suspended in ASW supplemented with 5 % NaCl. Growth at 4-44 u C and pH 4.0-11.0 and antibiotic resistance were studied as described previously (Romanenko et al., 2002 (Romanenko et al., , 2005 . For polar lipid and fatty acid analyses, the eight strains were cultivated on MA at 28 and 30 u C and, to achieve optimal NaCl concentrations for growth, on MA supplemented with 3 and 4.5 % NaCl at 30 u C for 72 h. Lipids were extracted using the extraction method of Folch et al. (1957) . Two-dimensional TLC of polar lipids was carried out on silica gel 60 F 254 plates (10610 cm; Merck) using chloroform/methanol/water (65 : 25 : 4, by vol.) for the first dimension and chloroform/methanol/acetic acid/water (80 : 12 : 15 : 4, by vol.) for the second dimension (Collins & Shah, 1984) . Chromatograms were sprayed with 10 % molybdatophosphoric acid in ethanol followed by heating at 140 u C for 15 min. Fatty acid methyl esters (FAMEs) were prepared according to the procedure of the Microbial Identification System (MIDI) (Sasser, 1990) . Analysis of FAMEs was performed using a GC-17A chromatograph (Shimadzu) equipped with capillary columns (30 m60.25 mm i.d.), one coated with Supecowax-10 and the other with SPB-5. Identification of FAMEs was accomplished by determining equivalent chain-length values and comparing the retention times of the samples to those of standards. In addition, FAMEs were analysed using a Shimadzu GC-MS model QP5050 (column MDM-5S, temperature program from 140 to 250 u C, at a rate of 2 u C min 21 ). DNA base composition was determined according to Marmur & Doty (1962) , modified as described by Owen et al. (1969) . DNA-DNA relatedness was measured using the hybridization method described by De Ley et al. (1970) .
The 16S rRNA gene sequences of strains KMM 1561 T , KMM 3880 T , KMM 1383 and KMM 3879 T , containing 1516, 1516, 1506 and 1524 nt, respectively, were determined as described by Shida et al. (1997) . The sequences obtained were compared with 16S rRNA gene sequences retrieved from the EMBL/GenBank/DDBJ databases by using the FASTA program (Pearson & Lipman, 1988) . Phylogenetic analysis of 16S rRNA gene sequences was performed using the software package MEGA 5 (Tamura et al., 2011) after multiple alignment of the data by CLUSTAL Thompson et al., 2002) . Phylogenetic trees were reconstructed by the neighbour-joining, maximumlikelihood and maximum-parsimony methods and distances were calculated according to Kimura's two-parameter model. The robustness of phylogenetic trees was estimated by bootstrap analysis of 1000 replicates.
Physiological and biochemical properties of the strains are displayed in Table 1 and in the species descriptions. Phenotypic characteristics of the five novel isolates matched those of the genus Cobetia, as strains were Gram-negative, aerobic, oxidase-negative, catalase-positive, non-pigmented, halotolerant, rod-shaped, motile or non-motile microorganisms. At the same time, the strains were not identical in their phenotypic and morphological traits, and could represent at least three different groups. The novel strains differed slightly in cell dimensions and flagellar arrangement. Strains KMM 1561 T , KMM 3880 T , KMM 3879 T and KMM 3878 were observed as actively motile by means of a single polar flagellum and/or two to five lateral flagella (Fig. S1 , available in IJSEM Online), and strains KMM 3879 T and KMM 3878 had a capsular envelopment (Fig. S1 ). Strain KMM 1383, recovered from the ascidian Styela clava, was characterized by the absence of motility and flagella and, in contrast, by the presence of fimbria-like structures (Fig. S1) . In previous studies, we have described the fimbriated bacterium Halomonas halocynthiae, isolated from gill tissue of the ascidian Halocynthia aurantium (Romanenko et al., 2002) , and encapsulated fibrilla-and aggregate-producing Oceanisphaera litoralis and Reinekea marinisedimentorum from marine sediments from the shore of the Sea of Japan (Romanenko et al., 2003 (Romanenko et al., , 2004 . Our findings are corroborated by the reports of Heissenberger et al. (1996) T were able to grow at 4-42 u C and in 0-20 % NaCl except strain KMM 1383, which could not grow at concentrations of NaCl above 18 %. It is worth noting that strains KMM 3879 T and KMM 3878 and C. marina DSM 4741 T grew rapidly without added NaCl, whereas strains KMM 1561 T , KMM 3880 T and KMM 1383 gave growth in 3-5 days. The strains revealed similar results for substrate assimilation in API 20NE strip tests and enzyme activities in API ZYM strip tests and in hydrolysis of polymeric substrates, but differed in a set of biochemical characteristics, including acid production from sugars, assimilated compounds in API ID 32GN and antibiotic sensitivity profiles. Differential phenotypic characteristics are listed in Table 1 .
Qualitatively, the fatty acid profiles were very similar, with large amounts of C 16 : 1 v7c, C 16 : 0 , C 18 : 1 v7c, C 12 : 0 3-OH and C 17 : 0 cyclo found in all tested strains (Table 2 ). Strain KMM 1561
T was distinguished slightly by the abundance of C 16 : 1 v7c, and strains KMM 1561 T and KMM 1383 contained trace amounts of C 19 : 1 . Notable differences in proportions of fatty acids were not observed among the tested bacteria grown on MA at 30 or 28 u C (data not shown) or on MA supplemented with an appropriate amount of NaCl (Table S1 ). The polar lipid compositions of the five novel strains, C. marina DSM 4741 T , C. crustatorum JCM 15644
T and H. halodurans NBRC 15607 T were found to be similar and included phosphatidylethanolamine, phosphatidylglycerol, two unknown phospholipids, unknown T but slightly higher than the value of 61.4 mol% reported for C. crustatorum JCM 15644
T (Kim et al., 2010) . It is evident from the results obtained that the novel isolates can be assigned to the genus Cobetia on the basis of their physiological, biochemical and chemotaxonomic characteristics.
An analysis of nearly complete 16S rRNA gene sequences showed that the strains are very close phylogenetically to each other and clustered in the genus Cobetia within the class Gammaproteobacteria (Fig. 1) T and KMM 1383 each showed 98.4 % 16S rRNA gene sequence similarity to this strain. These values are lower than the value of 98.7 % that has been stated by Stackebrandt & Ebers (2006) as the threshold at which the corresponding DNA-DNA reassociation is always lower than 70 % (Wayne et al., 1987) . Strain KMM 3879 T , which displayed 98.7 % 16S rRNA gene sequence similarity to C. crustatorum JCM 15644 T , was compared, and showed a low level of DNA-DNA relatedness of 39 % (Table 3) . H. halodurans NBRC 15607
T showed a high DNA-DNA relatedness value of 96 % to C. marina DSM 4741 T , indicating that they belong to the same species.
The genomic distinctness obtained between the novel strains and Cobetia species was supported by morphological and phenotypic differences in flagellation and capsular envelopment and in growth temperatures, salinity range for growth, organic substrate utilization and antibiotic resistance profiles. The novel isolates, except strain KMM 1383, could be differentiated from C. marina DSM 4741 T in being motile. C. crustatorum JCM 15644 T was reported by Kim et al. (2010) as motile, but we did not observe motility for this strain under any culture conditions. C. crustatorum JCM 15644 T differed in not being able to grow at 37-42 u C or in 0 % or 18-20 % NaCl, acid production from D-xylose T differed in cell dimensions and flagellation (cells having one polar flagellum were prevalent), negative reactions for assimilation of D-sorbitol and valeric acid and resistance to ampicillin and erythromycin. Strains KMM 3879 T and KMM 3878 represented the same species, although they differed in acid production from maltose, cellobiose and lactose and assimilation of sodium malonate and 3-hydroxybenzoic acid, but both could be differentiated from other species in cell dimensions and the presence of a capsule, acid production from inositol (except C. marina), a negative reaction for DNA hydrolysis and sensitivity to most tested antibiotics.
According to the DNA-DNA hybridization experiments, strains KMM 3880 T and KMM 1383 belong to the same species. Strain KMM 1383 revealed some distinctive features, including the presence of fimbria-like structures, a narrow salinity range growth and the lack of acid production from carbohydrates. Taking into consideration that strain KMM 1383 was associated with the ascidian Styela clava, these characteristics may reflect an adaptation of the isolate to specific inter-relationships between the bacterium and its host organism. Both strains KMM 3880 T and KMM 1383 were distinguished from most of the other novel isolates and C. marina in DNA hydrolysis and in negative reactions for acid production from D-fructose and assimilation of Lrhamnose, N-acetylglucosamine, inositol, salicin, valeric acid, melibiose and potassium 2-ketogluconate.
H. halodurans NBRC 15607 T and C. marina DSM 4741 T gave a DNA-DNA hybridization value of 96 %, supporting the suggestion from their 16S RNA gene sequence similarity of 100 % that they belong to the same species. Phenotypically, Description of Cobetia amphilecti sp. nov.
Cobetia amphilecti (am.phi.lec9ti. N.L. gen. n. amphilecti of Amphilectus, the generic name of a sponge, the isolation source of the type strain).
Gram-negative, aerobic, oxidase-negative, catalase-positive, non-pigmented, rod-shaped cells, 0.8-0.9 mm in diameter and 1.1-1.3 mm long, motile by means of one polar and/or two or three lateral flagella. On MA, semi-transparent, slightly yellowish, smooth and shiny colonies with regular edges are produced, 2-3 mm in diameter, that adhere to the agar surface. Growth is observed in 0-20 % NaCl with an optimum at 5 % NaCl, and at 4-42 u C with an optimum at 37 u C. Growth is slow in the absence of NaCl and in the presence of 0.5 % NaCl. Grows at pH 4.5-10.5 with an optimum at pH 6.5-8.5. Negative for hydrolysis of gelatin, starch, chitin, aesculin, xanthine, hypoxanthine and Tween 80. Negative for H 2 S production. Variable reaction for hydrolysis of casein. Positive for hydrolysis of DNA and Ltyrosine and accumulation of PHB. In addition to the results shown in Table 1 , negative for acid production from D-mannose, L-rhamnose, melibiose, raffinose, D-ribose, Nacetylglucosamine, inositol, D-sorbitol, glycerol and Dmannitol. In API 20NE tests, positive for the PNPG test and assimilation of D-glucose, D-mannitol, maltose, Dgluconate and L-malate and negative for nitrate reduction, indole production, glucose fermentation, hydrolysis of gelatin and aesculin, arginine dihydrolase, urease and assimilation of L-arabinose, D-mannose, N-acetylglucosamine, adipate, caprate, citrate and phenylacetate. In ID32 GN tests, positive for assimilation of L-rhamnose, N-acetylglucosamine, D-ribose, inositol, sucrose, maltose, suberic acid, sodium malonate, lactic acid, L-alanine, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid (weakly), L-serine, D-mannitol, D-glucose, salicin, melibiose, L-fucose, L-arabinose, L-histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid and L-proline and negative for assimilation of itaconic acid, sodium acetate, D-sorbitol, propionic acid, capric acid, valeric acid, trisodium citrate and 4-hydroxybenzoic acid. In API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase, weakly positive for valine arylamidase and b-galactosidase and negative for lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, Nacetyl-b-glucosaminidase, b-glucosidase, a-galactosidase, bglucuronidase, a-mannosidase and a-fucosidase. A detailed fatty acid composition for the type strain is given in Table 2 . Susceptible to (per disc) vancomycin (30 mg), gentamicin (10 mg), kanamycin (30 mg), carbenicillin (100 mg), streptomycin (30 mg), ofloxacin (5 mg), polymyxin B (300 U), nalidixic acid (30 mg), cephazolin (30 mg), cephalexin (30 mg), neomycin (30 mg) and chloramphenicol (30 mg) and resistant to ampicillin (10 mg), benzylpenicillin (10 U), lincomycin (15 mg), oleandomycin (15 mg), oxacillin (10 mg), rifampicin (5 mg), tetracycline (30 mg) and erythromycin (15 mg).
The type strain, KMM 1561 T (5NRIC 0815 T 5CCUG 49560 T ), was isolated from an internal tissue of the sponge Amphilectus digitatus (Poecilosclerida, Esperiopsidae), obtained from the Gulf of Alaska, near Kodiak Island, at a depth of 61 m. The DNA G+C content of the type strain is 63.4 mol%.
Description of Cobetia litoralis sp. nov.
Cobetia litoralis (li.to.ra9lis. L. fem. adj. litoralis of the seashore, referring to the isolation of the type strain from seashore sediments).
Gram-negative, aerobic, oxidase-negative, catalase-positive, non-pigmented, rod-shaped cells, 0.7-0.9 mm in diameter and 1.8-2.2 mm long, motile by means of one polar and/or two to five lateral flagella. Strains can be non-motile with no flagella, but fimbria-like structures can be observed. Produces whitish, smooth, shiny colonies with regular edges, 2-3 mm in diameter, on MA. Grows in the absence of NaCl and in the presence of up to 18-20 % NaCl (optimum 5-6 % NaCl) and at 4-42 u C (optimum 35-37 u C). Growth is slow in 0-0.5 % NaCl. Grows at pH 5.0-10.5, with an optimum at pH 7.5-8.5. Negative for hydrolysis of gelatin, casein, starch, chitin, aesculin, xanthine, hypoxanthine and Tween 80. Negative for H 2 S production. Positive for hydrolysis of DNA (weak or slow reaction) and L-tyrosine and accumulation of PHB. Acid production from carbohydrates is strain-dependent. In addition to the results given in Table 1 , negative for acid production from D-mannose, L-rhamnose, L-arabinose, melibiose, raffinose, N-acetylglucosamine, myo-inositol, D-sorbitol, glycerol and D-mannitol. In API 20NE tests, positive for the PNPG test and assimilation of D-glucose, D-mannitol, maltose, D-gluconate, caprate and L-malate and negative for nitrate reduction, indole production, glucose fermentation, hydrolysis of gelatin and aesculin, arginine dihydrolase, urease and assimilation of D-mannose, L-arabinose, N-acetylglucosamine, adipate, citrate and phenylacetate. In API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase, weakly positive or negative for valine arylamidase and negative for lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, N-acetyl-b-glucosaminidase, b-galactosidase, b-glucosidase, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. A detailed fatty acid composition is given in Table 2 . Susceptible to (per disc) gentamicin (10 mg), kanamycin (30 mg), carbenicillin (100 mg), streptomycin (30 mg), ofloxacin (5 mg), polymyxin B (300 U), nalidixic acid (30 mg), cephazolin (30 mg), cephalexin (30 mg), neomycin (30 mg), tetracycline (30 mg), erythromycin (15 mg) and chloramphenicol (30 mg) and resistant to benzylpenicillin (10 U), lincomycin (15 mg), oleandomycin (15 mg) and oxacillin (10 mg). Susceptibility to ampicillin (10 mg), vancomycin (30 mg) and rifampicin (5 mg) is straindependent; the type strain is resistant to vancomycin (30 mg) and rifampicin (5 mg) and susceptible to ampicillin (10 mg). The DNA G+C content is 64.2-64.6 mol%.
The type strain is KMM 3880 T (5NRIC 0814 T 5CCUG 49563 T ). Strain KMM 1383 is a second strain of the species. Both strains were isolated from marine environments.
Description of Cobetia pacifica sp. nov.
Cobetia pacifica (pa.ci9fi.ca. L. fem. adj. pacifica peaceful, referring to the Pacific Ocean, from which the first strains were isolated).
Gram-negative, aerobic, oxidase-negative, catalase-positive, non-pigmented, rod-shaped cells, 0.8-0.9 mm in diameter and 1.1-1.6 mm long, motile by means of one polar and/or two to five lateral flagella. On MA, produces whitish, smooth, shiny, slimy colonies with regular edges, 3-4 mm in diameter, that adhere to the agar. Grows in 0-20 % NaCl (optimum 5-6 %), at 4-42 u C (optimum 35-38 u C) and pH 4.0-11.0 (optimum pH 7.5-8.5). Negative for hydrolysis of gelatin, casein, starch, chitin, aesculin, xanthine, hypoxanthine and Tween 80. PHB accumulation and acid production from carbohydrates are strain-dependent. In addition to the results given in Table 1 , negative for acid production from D-mannose, L-rhamnose, L-arabinose, melibiose, raffinose, N-acetylglucosamine, D-sorbitol and glycerol. In API 20NE tests, positive for the PNPG test and assimilation of D-glucose, D-mannitol, maltose, D-gluconate and L-malate and negative for nitrate reduction, indole production, glucose fermentation, hydrolysis of gelatin and aesculin, arginine dihydrolase, urease and assimilation of Dmannose, L-arabinose, N-acetylglucosamine, caprate, adipate, citrate and phenylacetate. In API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BIphosphohydrolase and a-glucosidase, weakly positive or negative for b-galactosidase and negative for lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, N-acetyl-b-glucosaminidase, b-glucosidase, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. A detailed fatty acid composition is given in Table 2 . Susceptible to (per disc) ampicillin (10 mg), benzylpenicillin (10 U), vancomycin (30 mg), gentamicin (10 mg), kanamycin (30 mg), carbenicillin (100 mg), streptomycin (30 mg), ofloxacin (5 mg), polymyxin B (300 U), nalidixic acid (30 mg), cephazolin (30 mg), cephalexin (30 mg), neomycin (30 mg), tetracycline (30 mg), erythromycin (15 mg), chloramphenicol (30 mg) and oxacillin (10 mg) and resistant to lincomycin (15 mg) and oleandomycin (15 mg).
The type strain is KMM 3879 T (5NRIC 0813 T 5CCUG 49562 T ). Strain KMM 3878 is a second strain of the species. Both strains were isolated from marine sediments. The DNA G+C content is 62.5-63.5 mol%.
Emended description of the genus Cobetia Arahal et al. 2002
Cobetia (Co.be9ti.a. N.L. fem. n. Cobetia named after A. B. Cobet, who originally described the type species as 'Arthrobacter marinus').
The description is as given by Arahal et al. (2002) with the following additions. Strains are non-motile or motile by means of a single polar flagellum and/or two to seven lateral flagella. Some strains can produce fimbria-like structures and capsules. Sodium ions are not essential for growth. Most strains can grow without addition of NaCl to the medium. Hydrolysis of casein, DNA and aesculin is strain-dependent (negative reaction for most strains). Negative for chitin hydrolysis and Simmons' citrate test. Polar lipids include phosphatidylethanolamine, phosphatidylglycerol, unknown phospholipids, unknown lipids, an unknown aminolipid and phosphatidic acid. The major fatty acids are C 16 : 1 v7c, C 16 : 0 , C 12 : 0 3-OH, C 18 : 1 v7c and C 17 : 0 cyclo. (Cobet et al. 1970) Arahal et al. 2002 Displays the following properties in addition to those given in the emended genus description above. The description is as given by Arahal et al. (2002) with the following additions. Grows in 0-20 % NaCl and at 4-42 u C. In API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase and negative for lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, N-acetyl-b-glucosaminidase, b-glucosidase, a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. Other biochemical characteristics are displayed in Table 1 . A detailed fatty acid composition is listed in Table 2 .
Emended description of Cobetia marina
The type strain of Halomonas halodurans (basonym 'Pseudomonas halodurans ' Rosenberg 1983) , DSM 5160 T (5NBRC 15607 T ) (Hebert & Vreeland, 1987) , is a second strain of this species, based on phylogenetic analysis and DNA-DNA hybridization and chemotaxonomic characteristics.
In addition to the characteristics given by Hebert & Vreeland (1987) and Rosenberg (1983) , cells of C. marina NBRC 15607 are non-pigmented and oxidase-negative. The strain grows in 0-18 % NaCl (with an optimum at 7 %) and at 4-42 u C. In API 20NE tests, C. marina NBRC 15607 is positive for nitrate reduction, aesculin hydrolysis, assimilation of D-glucose, Dmannitol, maltose, D-gluconate, L-malate and citrate and negative for the PNPG test, indole production, glucose fermentation, gelatin hydrolysis, arginine dihydrolase, urease and assimilation of D-mannose, L-arabinose, N-acetylglucosamine, caprate, adipate and phenylacetate. In API ZYM tests, C. marina NBRC 15607 is positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, achymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and b-glucosidase, weakly positive for b-galactosidase and negative for lipase (C14), valine arylamidase, cystine arylamidase, trypsin, N-acetyl-b-glucosaminidase, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. Other biochemical characteristics of C. marina NBRC 15607 are displayed in Table 1 .
